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Xi=OP+PA=a+acos<*=a(l+cosa);i. e., OD=hxi=-^-(l+cosa), 

which gives as the polar equation of the locus referred to as origin and OP 
as initial line, 

/>=-?r(l+cos«), 

a cardioid, with cusp at O passing through P and having OP as line of 
symmetry. 

Also solved by J. Scheffer, A. H. Holmes, V. M. Spunar, G. B. M. Zerr, and J. W. Clawson. 



CALCULUS. 



264. Proposed by W. J. GBEENSTBEET, M. A., Stroud, England. 



The join of the center of curvature of a curve to the origin is at a to 
the initial line. Prove that with the usual notation: 
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Solution by V. M. SPUNAR, M. and E. E., East Pittsburg, Pa. 

Denote the coordinates of the center of curvature by £, v. Then £ = 
x-psin<i>, *i=y+p cos 4>, p being the radius of curvature and $ the angle 
formed by the tangent and positive a;-axis. 



• •tana^V?, and a<*=- 



Likewise, tan 4>=r-j-, and d <l>— d 0+r 



-T-secV, where ^=an- 
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gle included by the tangent at (r, o) , and the radius vector to the point (r, 6) . 
Substituting the proper values of £, y, d5, dy in da, expressed in pol- 
ar coordinates, and we have the first product d«-/d<P. 

Also, on remembering that \ ^Z.^ S V^, [, differentiate it twice, 

square every differential quotient as indicated by the proposition, add the 
like terms, reduce, and we have, readily, 
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265. Proposed by V. M. SPUNAR, M. and E. E., East Pittsburg, Pa. 

Find two curves which possess the property that the tangents TP and TQ to the in- 
ner one always makes equal angles with the tangent TT' to the outer. 



